
Description of  the Great Britain Iron ~teara Ship. 

experiment in a cutting near the village of Mosely, on the line of.tile 
Birmingham and Gloucester Railway. The average depth of the cut- 
ting was about 30 feet, with a firm gravel and dry sand at the top, 
which became wet below~ and terminated in a quicksand at the lev~i 
of the lille of the railway. The cutting was accordingly m ad e  and 
the ~ides left rough, and at as great an inclination as the nature of  the 
ground would admit of; when the period approached for opening the 
railway, 11o definite arrangement about a tunnel having been made, 
it was deemed provident to be prepared for such a work;  Captain 
Vetch consequently proposed to Captain Moorsom, the engineer, and 
which met with his concurrence, that at every 15 feet, a rib, or irl- 
vetted arch of brickwork (plates I and II, figs. 1 e, 13, and 14) should be 
thrown across under tile railway, and then to carry up, on the ends of 
these inverts, projecting buttresses with a curved batter; each pair of 
buttresses, on the same side of the way, to be connected by a concave 
retaining wall, abutting against theln and each opposite pair of but- 
tresses corlneeted by mutual support by a flying buttress, thrown 
across and over the railway. This eonstruetiota afforded complete 
security to the slopes, and was executed at a moderate expense;  it 
was, however, deelned prudent to conduct the concave side walls 
completely over the top and to make them abut on the flying but- 
tresses, and so to tbrm a complete tunnel at a very small expense;  
the buttresses, arches, and counter arches were all about 2¼ feet square, 
and the concave wall and roofing were only 9 inches thick, but were 
backed with a little concrete. 

R E F E R E N C E S  T O  P L A T E S  I A N n  I L  
Fig .  1 . - -Transverse  Section of the Euston Incline retaining walls, &c. [The dotted lines indicate 

the oulline of one of tht, galleries.) 
Fiz.  ~2.--Plan. 
F ig .  3.--Trans'ver~e Section through Ihe centre of a bay. 
Fig.  4.--Built abuttin.~" l::eams. 
F ig .  5 --Lc, ngitudinal Sect:on. 
Fig ,  ft.--Plan. 
FLg. 7.--A pplication of the suggested eonstl'uetions to a cut t ing similar  to that for the Eusto.l~ Incline. 
1:' ig. 8.--Plan. 
F ig ,  9 . - -Transverse  Section of the Chorley cutting with stone strutts. 
F ig .  10 , -PLm of the constructions of  ditto ditto. 
Fig.  IL--Stone  strults. 
Fig.  /2.--Mosely tunnel---Transverse Section. 
Fig.  13.-- Do. Longitudinal Section. 
Fig.  14.--Plan. London Civil Eng .  & Arch. Joun~..  
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5,It. F. P. Smith repeated, that in his opinion, the screw was prefer- 
able to paddle-wheels under all circumstances; but it was in a rough 
sea, in combination with sails, that its merits were most appffrent. 

hl going down the river with the Jlrehirnedes, he had repeatedly" 
been passed by merchant steamers ; but by the time he had reached 
Dungeness, tile drchimedes had fetched up tile loss, and w a s s o m e  
distance ahead of the other steamers. 

With a propeller of two arms, he had found, that if, instead of  dis- 
engaging the screw and letting it run loose, the arms were fixed ver- 
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tically with the stern-post~ the ~rchimedes would make, under sail i 
from 9 to 9~ knots per hour. 

The propeller formerly used on board the R~ltler was 10 feet in 
diameter, with two blades one.eighth part of the disk, and that nov¢ 
used was of the same diameter with the blades of two-sixths of a 
disk. 

The speed was ascertained by the common and by Massey's patent 
log, carefully thrown, and attended to by the officers. 

Mr.  J. G. C. Curtis remarked, that it was necessary to be extremely 
cautious in using the results of tile ordinary log; for although very 
useful for the common purposes of navigation, he did not think they 
ought to be allowed to enter into the computation of a vessel's velo-. 
city, where the 'slip of the screw' was to be determined. 

Mr. Curtis, having been employed under Sir Edward Belcher, in 
his surveys in the Pacific, when the distance run by the vessel had to 
be determined with the greatest precision, might, perhaps, he per- 
mitted to make a ti~w remarks on this subject. 

The velocity of a ship being determined with the ordinary log, by 
ascertaining how much of the line, attached to the log, ran out in a 
given time, it was essential that both the time and the distance should 
be correctly measured ; but that was seldom the case, as the sand in' 
tile sand-glass, which measured the time, was affected by every change 
in the atmosphere, and the line which measured the distance was al- 
ternately wet and dry, and being slretched unequally, at different 
parts, it was impossible that the marks, or knots, could remai~ at the 
distances which they were intended to indicate. These difiieulties, 
when the vessel was goilJg less than eight or nine miles an hour, 
might be partially surmounted, by counting tile requisite number of 
beats of a good watch, instead of using the sand-glass, and by actual:ly 
measuring the quantity of line which ran out, instead of counting the 
distance by the knots. 

But in heaving tile log at higher rates, it was difficult to prevent 
the log from being dragged after ihe sbip by the friction of the reel; 
and whether the line was "taken off" or "paid out ,"  there was al- 
ways a degree of doubt whether the correct length had been allowed 
to go off the reel. 

It was also nearly impossible to measure the time to the requisite 
degree of accuracy, by the 14 seconds sand-glass, which was gene- 
rally used at high rates. 

For instance, ira vessel were going 14 knots, the quantity of tine 
representing one mile passed through the hand of the observer in one 
second of time; and hence, in order to obtain the speed to tile eighth 
part of a mile, it would be necessary to measure the interval to the 
eighth part of a second. In like manner, to obtain a vessel's speed te 
the eighth part of a mile, when she was going 10 knots, it would be 
necessary to ineasure the imerval to tile sixth part of a second. 

As these small portions of time could not possibly be measured by' 
a sand-glass, persons unacquainted with the subject would not be sur- 
prised to learn, that Mr. Curtis had heard it expressed as an opinionr 
by most naval olfieers, and had found by his own practice, that the 
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rate of a ship going more than 10 knots could scarcely be obtained 
within a mile, under favorable circumstances. 

As Mr. Curtis was convinced that the difficulty of accurately mea-  
suring the speed was one of  the greatest causes of the discrepancies 
which existed in the accounts of the trials of vessels, he ventured to 
suggest an expedient " for  determining a vessel's velocity at any given 
instant," which he thought would be mo~e accurate than the common 
log. He proposed that the time which a vessel took in passing through 
her own length should be measured ; from which her velocity per hour 
could be easily ascertained by proportion. 

For this purpose he would fit, in convenient places, at a short dis- 
lance from either end of a vessel, two rods, one vertical and the other 
horizontal, so that each pair, when seen in coincidence, should point 
in a line perpendicular to the direction of the vessel's keel. He would 
also [lave a buoy painted white and black, or any colors that would 
show well when in the water;  to this he would attach a line consid- 
erably exceeding the length of the vessel. 

This bnoy should be passed forward, with plenty of spare line, to 
the bowsprit end, the end of the line being made fast abaft, ready to 
haul it iu when done with. 

When these preparations were complete, he would stand at the 
foremost pair of rods, with an assistant at the after pair; he would 
then direct the buoy to be hove overboard, as far out from the vessel 
as possible ; as it passed his own rods, he would commence counting 
the beats of  a good watch, until his assistant, by holding up his hand, 
or giving some other signal, indicated that it had passed the after rods; 
and then the calculation was easy. The number of beats counted 
was to the number of beats in an hour as the distance between the 
rods way to the velocity per hour. 

In a vessel like the Great Britain, where the length was one-uine- 
teenth of a nautical mile, the method proposed would possess great 
advantages over the common log, particularly at high velocities ; and 
in practice the method would be very easy, as a table might be made 
of the velocity,corresponding to a given numberer  beats, and in smooth 
water, a good-sized chip, or a bottle, might be thrown overboard, and 
would save the trouble of hauling in the buoy. 

Captain Hoskeu could not agree with Mr. Curtis as to the general 
incorrectness of observations by the log. He was convinced that 
with a correct glass, and a log properly " h o v e "  by all experienced 
seaman, the distance would be given to one-eighth of a mile. Under 
all circumstances, he thought tile common log was the best kuowu 
means of ascertaining the speed at sea. "Massey's" log was, per- 
haps, tile best of all the other instruments he had seen and tried. 
When a vessel was going less than 5 knots, it did not indicate suffi- 
cient distance ; between 5 knots and 8 knots it was very correct; but 
above that speed, it again gave insufficient distance. He had ,' Mus- 
sey 's"  log overboard from the Great Western all the way from New 
York to Bristol, when the distance shown was about  ~00 miles tess 
than the ship had actually run. The average speed on that occasion 
was about 10 knots per hour. He,  however, thought that Massey's 
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log was an excellent guide for running chanuel distances in the night~ 
or in thick weather. 

Sir John Rennie, President, directed attention to a remark made b y  
Sir Charles Napier, as to the relative powers of vessels with screw 
propellers, and with paddle-wheels, for clawing off a lee shore. 

Mr F. P. Smith was of opinion, that if a vessel with a screw used 
her canvas, as well as the propeller, she would claw off quite as welt, 
if not betlcr, than a paddle-wheel steame U as, from the heeling of the 
vessel, the lee paddle would thereby lose much of its power. 

CapeaiH Hosken thought that a screw would make less lee-way 
than paddle-wheels, and would be quite as effective in clawing off. 
The American steamers had their paddle-wheels driven by separate 
engines, and had of course the advantage of being able to turn almad 
on one side, and astern on the other. Even that, however~ was not  
very effective; and of course was not applicable to a sea-going steamer, 
in which disconnected engines and wheels would be, practically~ ve ry  
dangerous. 

Mr. F. Braithwaite said, that Captain Hosken's remarks on Amer-  
ican steamcrs induced him to ask, whether there was any provision 
on board the Great Britain for disconnecting the engines from the 
screw, alld in how short a time it could be done ? Some very good 
methods of disconnecting had been designed and put in practice by  
Messrs. Maudslay and Field, and by Messrs. Seaward ; and he un- 
derstood that the system had been advantageously" applied on boar~ 
some French steamers. Two steamers recently on their passage from 
France to Algiers, with a fair wind, afforded a good example. One 
of them, being able to disconnect the paddles, and use the sails, saved 
halt  the fuel, and arrived within a few- hours of the other that had 
steamed the whole distance. He believed that only. about half a 
minute was occupied in disconnecting. 

Mr. Guppy explained that, o~l board the Great JBritain the means 
of disconnecting the screw was by taking out four screw-bolts, and 
drawblg back a coupling-box, which occupied about a quarter of an 
hour, dnring which time the engines must be stopped. He considered 
it hazardous, with such poweri'ul engines, to have any means of dis- 
connecting which might be used while the machinery was in motion. 

5~r. F. Braithwaite must contend that, under certain circumstances, 
it was very advantageous to have the power of disconnecting rapidly. 
The Phcznix, a vessel built by Messrs. Scott and Sinclair, (Greenock) 
struck, al~d sprung a serious leak; and when it was found that the 
hand-pmnps could not gain upon the leak, the paddles were discon- 
nected, alld all the power of tim engines being applied to pumping, 
she was kept afloat and was saved. 

Mr. John Scott Russell corroborated the statement as to the .Phoe- 
nix. The coupling alluded to was very efficient and safe. 

With respect to the value of the lee paddle, he thought it of little 
use, even if the windward paddle could be disconnected. In some 
experimeJ~ts on the subject, he found that a vessel using her power 
upon both wheels could be brought round in two minutes, and when 
using only one wheel, three minutes were occupied in bringing her 
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round; proving that the diminution of speed by the loss of one wheel 
was more than equal to the effect of the disconnected wheel. There 
were instances of vessels having one wheel disabled, and finishing 
their voyage with the remaining wheel, without much inconvenience 
in steering. 

An instance was recorded of a steamer, commanded by a good 
seaman, though but little accustomed to steam navigation, getting his 
vessel into the trough of the Sea, in very heavy weather, and being 
entirely unable to bring her head to windward, until the mate sug- 
gested reversing the engines ; by which means she was easily brought 
up, and afterwards made her passage safely. 

Captain Hosken stated, ill reply to a questiou from the President, 
that he thought tile Great Britain would not be more liable than 
other ships to ,,broach t o"  when scudding. His opinion was founded 
upon experience in the Great V~Zeslern. The same question had been 
put to him by old seamen, before the first voyage of that vessel, when, 
from that ship's great length, it was thought there would be more 
than usual difficulty in steering her: Captain Hosken differed from 
the general opinion ; and time had clearly show that he was right, as 
she scudded and steered as well as any, and better than most other 
ships. The Great HZestern was as great an increase in size when 
she was built as the Great Britain is now ; and he felt confident that 
ship would prove as triumphant a specimen of naval architecture. 

Scudding well was a point of great importance, and was entirely a 
seaman's question. No point required more judicious management 
and correct judgment than as to when a ship could not scud longer 
with safety, and ought to be "hove to." 

He had very- often, in the Great 14~'eslern, been scudding past very 
fine ships of from 500 tons to 1000 tons, not very deep in the water, 
"laying to," heeausc they could not scud with safety. 

There were now several steaalers longer than the Great 14restern, 
and he had never heard that any difficulty had been experienced with 
them on this important point. 

So far as he had the opportunity of trying, he would say most de- 
cidedly the Great Brilai~z steered easier and better than the Great 
Ytrestern ; and he was sure he could not find a better ship to compare 
with, either in the naval or mercantile service. 

Mr. Pim mentioned an advantageous application of the combined 
power of the Screw and sails, whicll had been practiced by his rela- 
tions, Messrs. Pim, of Hull. They had adapted to two fine trading 
schooners screw propellers, driven by small engine power. The re- 
sult of this experiment had proved that, in cases where extreme speed 
was r~ot an object, but irl which regularity was essential, this plan 
might be advantageously adopted; especially for commercial purposes, 
in which it was requisite to combine economy and a certain anaount 
of dispatch. 

The vessels he alluded to were very sea-worthy boats; and ° n ° n e  
occasion, when on a voyage to Dnbli% the Shannon, a large mer, 
chant steamer, had been obliged to run for shelter, one of these vessels 
had ridden out the gale, and made her passage. He believed that they 
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were propelled by Mr. Smith's screw, and that he could give all t h e  
particulars of their construction. 

Mr F. P. Smith said the vessels alluded to were the Margaret an d  l 
the Senator, trading from Hull. They were fine four-masted schoon- 
ers, of ¢42 tons burthen ; each vessel had on board two engines, seve-  
rally of 14 horse power: placed as close os possible to the screw pro- 
peller, which was driven by gearing. The total weight of the engines~ 
screw, and tubular boilers with their water, was 15 tons, and they  
worked under a pressure of 8 lbs. to 10 ]bs of steam. 

In a trial between one of these vessels and the Shannon steamer: 
it was tbund that, between Dublin and London, the  Shannon con- 
sumed 90 tons of fuel, while the schooner, with 300 tons of cargo on 
board, only used 18 tons of coal, and arrived in London within 10 
hours after the .Vhannon. In an experiment with the Senator, with  
17¢ tons of cargo on board, when steaming only, the rate through 
the water by the log was 6~ knots; and with sails and steam ttle rate 
was 9~ knots to 10 knots. It was remarkable that this increase of  
speed did not appear to augment the consumption of fuel; whereas, 
with paddle-wheels and sails the consumption of fuel increased in 
proportion to the rate of the vessel through the water. 

Captain Hosken could not permit the discussion to terminate with- 
out stating that in his opinion, as a naval officer, one of the great  
merits of the screw as a propeller, was i~s capability of being adapted 
to a full-rigged ship, using at times her canvas as usual. The British 
seamen would Ihus be fully as much employed as heretofore, and 
they would retain that superiority which had so largely contributed 
to the high positio~J held by Great Britain in the scale of nations. 

To be gontinued. 

Eleventh Report of the Engineer of the Central Railroad and 
Banking Comflang of Georgia. 

To R. R. Cur•nR, Esq., PRESIDENT : 
Sxn : - -The  period has arrived when it becomes my duty to present 

you with a Report of the operations of the road for the year ending 
80th ult., and its condition at that period. The subjoined table exhi- 
bits the earnings of the road for the year. 

It will be perceived from the table, that the earnings exceed those 
of the previous year by $40,026.74. 

The total number of bales of cotton transported during the year is 
114,641, against 77,437 the previous year. 

Tile shortness of the cotton crop in that part of the State which is 
tributary to our road, has had the effect of diminishing the receipts o f  
the last quarter of the year. If we had transported the same amount  
of cotton during that period, as we did during the corresponding pe- 
riod of the previous year, the earnings of  the road would have been 
increased about $80,000--and amounted to nearly~or quite $400,000. 


